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Station -
Station Name
Licensee
Channe] Groups
Call Signs

Coordinates (°,'," ) -
North Latitude
West Longitude

Elevations -

Ground

Tower Height AGL
Antenna Radiation
Centerline Height AGL
Antenna Radiation

Centerline Height AMSL

Antenna -
Manufacturer
Type or Model #
Gain (dBi)
Azimuth (°)
Beam Tilt (°)
Polarization

Qutput Power -
Maximum EIRP (dBW)
Maximum EIRP (Watts)
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Undesired
: |Miami, FL
: |Dade County Schools
: |IKTB8S
: 125 46 20
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feet meters
3.0 0.9
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783.0 238.6
: |Andrew
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G

KTZ22
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feet meters
9.0 2.7
260.0 792

254.0 774
263.0 80.2
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HMD16HO

14

Omni
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28.0
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Engineering Declaration
Oof
Scott D. Ritchie

In response to the Opposition to Petition to Deny filed January 31, 2001, by The School
Board of Miami-Dade County, licensee of ITFS station KTB-85, the associated Amendment and
Request for Waiver, also filed January 31, 2001, and the Engineering Statements of Ryan
Withour of Kessler and Gehman and David Mietus of DeLawder Communications, I offer the
following information.

On behalf of School Board of Broward County, I have reviewed the above mentioned
Opposition, Amendment and Request for Waiver, and all associated engineering. I have
performed an independent analysis of the proposed modification of station KTB-85, and I have
determined that the proposal will cause substantial interference to the opcratlon of station KTZ-
22 licensed to Broward County Schools.

The School Board of Miami-Dade County (“Dade”) is the licensee of the F-Group
channels (KTB85) in Miami Florida. The School Board of Broward County {“Broward”) is the
licensee of station KTZ22 (G-Group) in Fort Lauderdale, FL. Dade has requested, by
application dated September 15, 1995, to modify station KTB8S5 to change from the F-Group to
the G-Group channels, to change location to downtown Miami, to increase power, to change
transmit antenna, and to add digital service. On January 31, 2001, Dade amended their
application to increase the mechanical and electrical beam-tilt, and change the digital emission
modulation type. Dade’s proposed location is 21.8 miles from the Broward transmit location.

In order to facilitate the processing of the modification application of KTB8S, for the past
six years, representatives from Dade and Bell South (the Miami Wireless Cable Operator) have
proposed various solutions to resolve interference between Dade and Broward. These proposals
have included the following:

Frequency Offset
Mechanical and Electrical Beam Tilt
Upgraded Receive Antennas

1 have analyzed the proposals, and have determined that no combination of the above
mentioned configurations would adequately resolve the interference between the two systems,
for three reasons.

1. Dade’s application states that KTZ-22 was not eligible for a protected service area (“PSA”) at
the time of the original application filing (see Interference Study of Kessler & Gehman Exhibit 1
Page 4), and is therefore not eligible for protected service area protection from the amendment.
Dade’s application requests digital modulation, subject to the Digital Declaratory Ruling in
which PSA protection was afforded to all ITFS licensees. Dade’s amendment formally requests
Digital modulation, including OFDM, qualifying it as a major amendment. For these reasons,
Broward is eligible for PSA protection. Dade’s modification and amendment cause interference
within Broward’s PSA.



2. Dade’s amendment uses a combination of electrical and mechanical beam tilt to reduce signal
to Broward’s receive sites. Dade did not include an elevation pattern for its proposed antenna,
which is not an off the shelf model. While Dade’s use of Beam Tilt reduces signal to most of
Broward’s receive sites, it actually increases signal to four of them. Dade’s modification and
amendment cause interference to Broward receive sites. '

3. Dade proposes to upgrade Broward receive sites to reduce interference. In 1994 Broward
upgraded its receive antennas to reduce interference from the Miami B-Group. Dade proposes to
operate at a higher elevation and higher power than the B-Group, increasing the interference
levels. Even with upgraded receive antennas, Dade’s modification and amendment will cause
interference. Dade’s proposal to upgrade receive antennas does not include a proposal to
upgrade all current receive sites, only sites registered as of September, 1995, does not propose to
modify towers or other structures in order to accommodate the larger receive antennas, does not
include a timeline for the upgrades, and does not include a proposal for resolving interference to
future sites. As currently proposed, it is unacceptable to Broward for Dade to upgrade
Broward’s receive antennas, as the upgrades will not resolve all interference issues.

At the time of the Dade proposal, Broward County School District had 189 schools (see
Attachment A) receiving educational programming from its ITFS network. Currently, there are
240 schools in service, with additional schools being added continuously. These schools are
spread over an area averaging 25 miles wide and 30 miles long encompassing most of Broward
County. These Schools each receive locally generated educational programming on eight ITFS
channels sixteen and a half (16 2) hours a day, five days a week. The system operates at 50
watts transmitter power, an omni-directional antenna, and high gain receive antennas designed to
maximize signal level and reduce interference. Broward Schools have in the past received
interference from Miami ITFS B-Group station WHR866, and have already modified (in 1994)
their polarization in order to reduce interference. In addition, Broward has installed high gain,
high performance receive antennas to reduce interference. Nevertheless, Broward Schools
continue to periodically receive interference from the Miami B-Group station. Broward has
constructed towers for each of its schools, on which to install specific receive antennas. Dade’s
proposal to install new receive antennas is impossible without installing new towers.
Furthermore, Dade has not proposed any upgrades to schools that have been added since 1995,
nor proposed any solution for resolving intetference to future receive sites. That is why Broward
must be eligible for PSA protection. For these reasons, it is not an acceptable solution for Dade
to upgrade Broward receive antennas.

Dade proposes to operate digital at 50 Watts average transmit power (200 Watts peak
power), and an Andrew HMDI16HC-W directional cardioid transmit antenna oriented at 295
degrees located 234.4 meters above ground level (770 feet). They propose to utilize -1.3 degrees
of electrical beam tilt and -0.8 degrees of mechanical beam tilt at an azimuth of 355.0 degrees.
Peak EiRP would be 31.3 dBW.

Dade proposed to Broward to utilize frequency offset, yet they propose to utilize digital
transmissions. There will be no benefit from frequency offset when digital transmission is used,
therefore no decrease in required Desired to Undesired (D/U) signal level ratio is acceptable.



Dade proposes to use an antenna with —1.3 degrees of electrical beam tilt, yet there is no antenna
clevation pattern included in their application. According to representatives from Andrew
Corporation, and according to Andrew Catalog Number 38, the elevation pattern for antenna
model HMD16HW-W is based on —0.5 degrees of tilt. The elevation pattern for HMD16HW-W-
1.5 which is the same antenna with ~1.5 degrees of electrical tilt, is available from Andrew, but
differs from the —0.5 degree tilt pattern. In other words, you cannot just shift the standard
elevation pattern to change the tilt. In order to get the pattern for HMD16HW-W-1.3, Andrew
would have to generate a new elevation pattern. Dade has not submitted such a pattern with its
application, therefore there is no way to determine the actual decrease in signal level due to beam
tilt toward Broward receive sites. Since the antenna is not an off the shelf model, the predicted
decrease in signal level due to mechanical and electrical tilt was not used in the attached
engineering analysis. Rather, the study assumes peak signal in the vertical plane, and uses the
standard horizontal radiation pattern for the proposed antenna.

An interference analysis using such parameters is attached. Attachment B is a receive
site interference analysis. The parameters used are those specified in the Dade amendment. It
demonstrates that out of the 189 receive sites studied, 88 (identified with an asterisk), will have a
D/U ratio of less than the required 45 dB, when the existing receive antenna pattern is used. It
should be noted that not every existing receive antenna has an available radiation pattern. Some
of the antennas in use are no longer being manufactured, and the antenna radiation pattern is not
available. Those with an available receive antenna radiation pattern are in Bold. The receive
antenna in use at each school is identified on Attachment A. The interference analysis of Ryan
Wilhour used an Andrew antenna pattern for some sites that is not the receive antenna in use (see
Interference Study of Kessler & Gehman Exhibit 2 Page 2A). In cases where the existing
antenna pattern was not available, the FCC standard receive antenna pattern was assumed.
Additionally, Attachment B shows the D/U ratio using just the FCC reference receive antenna
for all receive sites. In this analysis, 97 receive locations have a D/U ration less than the required
45 dB. Attachment C is a map showing the Miami and Broward transmit locations, the 189
BECON receive locations (using the FCC reference receive antenna), and the 45 dB D/U
contour. The map shows that approximately half of the BECON receive sites are outside the
contour, and will therefore receive interference. The map also shows that a majority of BECONs
35 mile protected service area (“PSA™) will receive interference. Finally, the last part of
Attachment B is a study showing the interference level to all 189 schools using the proposed
antenna upgrade identified in the Dade amendment. It demonstrates that even if all schools were
to use the proposed high performance antenna, there would still be interference to 27 schools.

The Dade Amendment increases Dade’s signal level to 4 of the Broward Schools through
its use of mechanical and electrical Beam Tilt. In addition, the Dade Amendment increases
signal level to an additional 4 hypothetical sites by more than 6 dB. This is shown on
Attachment D. The request also asks for Digital modulation not requested in the original
application (see Dade amendment application, FCC Form 330, Page 9). These changes qualify
the amendment as a major amendment. As a result, Broward is entitled to PSA protection.

In conclusion, it is without reason to expect that two co-channel ITFS Systems can
coexist 22 miles apart from one another. That is the situation in Dade and Broward Counties.
Dade has asked Broward to accept interference to almost half of its receive sites. The attached



interference analyses demonstrate that even with the upgraded receive antennae, there will be
harmful interference to Broward Schools.




I hereby certify under penalty of perjury that the forgoing is true and correct to the
best of my knowledge, that I am the engineer responsible for the research and preparation
of the above information, that I am familiar with Part 21 and 74 of the Commission’s
rules, and that I am technically qualified to perform this study.

- o L
é?_cfg(‘dDL/{‘é{_\_ Date: /CA7 [0 i
RZott D. Ritchie

Senior Engineer
Cornerstone Wireless Communications
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Rec. Receive Site | ] Path Loss Receive Signal i Total
Site Coordinates AZ from Tx Dist to Tx EIRP Free Space Antenna Gain Level U
No. North Latitude. West Longitude "D" | "U" | "D" "U" "D" "y "D "y "D" "U" "D" "U" | Ratio
° ' " ° ' " (°} (°} | mi mi. dBW | dBW dB dB dB dB dB dB dB
R|17 26 17 44 N (30 11 1 Wl 125 | 05§ 148 | 362 | 28,0 | 307 1 1283 } 136.1 | 200 -7.8 | -80.3 | -113.1 ] 328
R|17 26 17 44 N (80 11 1 W| 125 | 05 | 148 | 362 28.0 | 30.7 | 1283 [ 136.1 | 28.0 -8.0 | -72.3 } -1134 | 41.1
R|18 26 14 34 N |80 11 33 W| 139 [3596] 11.1 | 325 280 | 30.8 | 125.8 ! 1351 | 20.0 | -133 | -77.8 | -1176 | 39.8
R|1% 26 8 56 N |80 13 1 W| 149 [356.2] 4.5 26.1 28.0 30.9 | 118.0 | 1332 | 20.0 | -160 | -70.0 | -1183 | 484
R|20 26 14 47 N |80 11 1 W| 162 | 0.6 | 115 | 32.8 28.0 | 30.7 | 126.1 | 1352 | 20.0 | -16.0 | -78.1 | -120.5 | 424
Rj2t 26 |9 133 Nge 12 142 |W} 163 [357.0] 5.3 26.8 28.0 309 | 1193 | 1335 | 20.0 | -16.0 | -71.3 | -118.5| 472
R|21 26 9 i3 N [80 12 42 Wi 163 13570] 53 268 | 28.0 309 | 1193 | 1335 | 21.8 -8.6 | -69.5 i -111.1 ! 416
R|22 26 19 1 N |80 9 23 Wi 171 | 3.1 | 167 | 37.7 | 28.0 305 ) 1293 | 1364 | 20.0 | -133 | -81.3 | -119.2] 37.9
R|22 26 19 1 N {80 9 23 W[ 171 | 3.1 | 167 | 37.7 | 280 | 305 | 1293 { 1364 | 280 | -100 | -733 | -116.0| 426
R|23 26 14 13 N |80 11 1 W] 172 | 06 | 109 | 32.1 28.0 | 30.7 | 125.6 | 135.0 | 20.0 | -16.0 | -77.6 | -120.3 | 42.7
R|23 26 14 13 N |80 11 1 W| 172 | 0.6 | 109 | 32.1 28.0 { 307 | 1256 | 1350 | 21.8 -8.6 | -75.8 | -112.91 371
R|24 26 8 36 N |80 12 53 W| 18.0 [3564| 4.2 257 | 280 | 309 | 1173 | 133.1 | 20.0 | -16.0 | -69.3 | -118.2 | 489
Rj24 26 8 36 N {80 12 53 W| 18.0 [3564| 4.2 257 | 280 | 309 | 117.3 ] 133.1 | 21.8 8.6 | -67.5 | -110.8 | 433
R|25 26 14 31 N {80 9 43 W| 230 | 29 | 117 | 325 280 | 305 | 1263 | 1351 | 20.0 | -16.0 | -78.3 | -120.6 | 423
R|25 26 14 31 N {80 9 43 W| 230 | 29 ) 117 | 325 | 280 | 305 | 1263 [ 1351 | 21.8 -8.6 | -76.5 | -113.2 | 367
R|26 26 14 33 N |80 9 40 W| 231 | 3.0 | 1.7 | 325 280 | 305 | 1263 | 135.1 | 20.0 | -16.0 | -78.3 | -120.7 | 424
R[26 26 14 33 N 80 9 40 W[ 23.1 | 3.0 | 1.7 | 325 280 | 305 | 1263 | 135.1 | 280 | -10.0 | -70.3 | -114.7 | 444
R|27 26 15 11 N |80 9 10 W[ 240 | 39 | 126 | 333 280 | 305 | 1269 | 1353 | 20.0 | -16.0 | -78.9 | -120.9 | 42.0
Rj28 26 14 25 N (80 9 25 W[ 246 | 35 | 11.7 | 324 | 280 | 305 | 1263 | 1351 | 200 | -16.0 | -78.3 | -120.6 | 42.4
R)28 26 14 25 N |80 9 25 W| 246 | 3.5 | 11.7 | 324 | 28.0 | 305 | 1263 | 135.1 | 28.0 -6 | -703 | -113.2 | 43.0
R|29 26 17 45 N {80 7 5 W| 267 | 69 | 162 | 364 | 28.0 | 302 | 129.1 | 136.1 | 200 | -160 | -81.1 | -121.9 | 409
R|29 26 17 45 N 180 7 5 Wi 267 | 69 | 162 | 364 | 280 | 302 | 129.1 | 1361 | 314 -3.6 | -69.7 | -109.5] 399
R|30 26 10 36 N i80 1! 5 W| 267 | 05 ] 70 279 | 280 | 30.7 | 121.8 | 133.8 | 20.0 | -16.0 | -73.8 | -119.1 | 453
R|31 26 10 27 N (80 11 8 W| 270 | 04 | 6.8 27.8 280 | 307 | 121.6 | 133.8 | 20.0 | -16.0 | -73.6 | -119.1 | 45.5
R[31 26 10 27 N i80 11 8 W[ 270 | 04 | 6.8 27.8 280 | 307 | 1216 | 1338 | 280 | -13.5 | -65.6 | -1166 ! 510
R|32 26 16 44 N |30 7 27 W[ 274 | 65 | 150 | 352 | 280 | 30.2 | 1284 | 1358 | 200 | -16.0 | -804 | -121.7 | 41.2
Ri32 26 16 44 N |80 7 27 W| 274 | 65 | 150 | 352 | 28.0 | 30.2 | 1284 | 1358 | 314 -36 | -69.0 | -1093 | 40.2
ITFS D/U Analysis
Comerstone Wircless Communications, L.L.C. FCC Antenna Page 2




Rec. Receive Site | ] Path Loss Receive Signal ! Total
Site ‘ Coordinates AZ from Tx Dist to Tx EIRP Free Space Antenna Gain Level U
No‘ Non‘h Latitudc. wcst Longitude llDll l|U" |I'Dl| "Ull llDll HU" R HD" "U" "Dll "U" IID" "Ull Ra‘io
° ' " ° ! " () (°) | mi. mi. dBW | dBW dB dB dB dB dB dB dB
Rj33 26 18 31 N (80 6 24 W| 275 | 78 | 173 | 374 28.0 { 30.1 | 129.7 | 1364 ! 20.0 | -16.0 [ -81.7 | -1223 | 406
R|33 26 18 31 N (80 6 24 W| 275 | 78 | 173 | 374 | 280 30.1 | 1297 | 1364 | 279 -7.1 -73.8 | -1134 {1 396
Rj34 26 6 32 N |80 13 20 W] 275 [3549] 1.8 234 | 28.0 310 | 1100 | 1323 | 200 | -16.0 | -62.0 | -117.3 | 55.3
R|34 26 6 32 N (80 13 20 Wi 27.5 [3549] 1.8 23.4 28.0 310 | 1100 | 1323 | 280 | -140 | -54.0 | -1153 | 613
R|35 26 16 33 N |80 7 26 Wi| 278 | 66 | 148 | 350 | 28.0 30.2 | 1283 | 1358 | 200 | -16.0 | -80.3 | -121.6 ] 413
Ri36 26 10 26 N |80 11 2 W 278 | 06 | 69 | 278 28.0 307 | 1216 | 133.8 | 20.0 | -16.0 | -73.6 | -119,1 | 454
R{37 26 19 10 N |80 5 44 W| 283 | 87 | 183 | 382 | 280 30,0 | 130.1 | 1366 | 20.0 [ -16.0 | -82.1 | -122.6 | 404
Ri{38 26 17 44 N |80 6 31 W) 28.5 7.8 | 16.5 36.5 23.0 30.1 129.2 | 136.1 20.0 -16.0 | -81.2 | -122.1 | 40.8
R[39 26 14 41 N (80 8 16 Ww| 289 5.5 12.5 32.8 280 303 126.8 | 1352 ] 200 -16.0 | -78.8 | -1209| 421
R}40 26 18 29 N |80 5 52 Wl 29.1 87 | 175 37.5 28.0 30.0 129.8 | 1364 | 200 -16.0 | -81.8 | -1224 | 40.6
R|40 26 18 29 N |80 5 52 W) 29.1 87 | 175 37.5 28.0 30.0 1298 | 1364 | 314 -3.6 -70.4 | -110.0 | 396
R4l 26 16 21 N (80 7 7 W] 294 | 72 | 143 | 348 28.0 | 301 | 1283 | 1357 | 200 | -16.0 | -80.3 | -121.7 | 414
R|41 26 16 21 N (80 7 7 W| 204 | 72 | 148 | 348 280 | 30.1 | 128.3 | 135.7 | 28.0 | -11.0 | -72.3 | -116.7 | 444
R|42 26 15 46 N |80 7 27 W{ 295 | 68 | 140 | 34.1 280 | 302 | 1278 [ 1356 | 200 | -160 | -798 | -1214 | 41.6
R|42 26 15 46 N |80 7 27 W| 295 | 68 | 140 | 34.1 280 | 302 | 1278 | 13560 214 ( -124 | -784 | -1178 | 394
R|43 26 14 52 N (80 8 0 Wi 296 | 60 | 128 | 33.0 | 280 | 303 | 1271 ) 1353 | 200 | -16.0 [ -79.1 | -121.0| 419
R|43 26 14 52 N |80 8 0 W] 296 | 60 ] 128 | 33.0 280 | 303 | 127.1 | 1353 | 314 -3.6 | -67.7 | -1086 | 409
R|44 26 14 27 N {80 8 3 W] 305 | 60 | 124 ) 326 | 280 | 303 | 1268 | 1352 | 200 | -16.0 | -78.8 | -120.9 | 42.1
R|44 26 14 27 N |80 8 3 W) 305 | 60 | 124 | 326 | 280 | 303 | 126.8 | 1352 | 2380 | -13.0 | -70.8 | -117.9] 471
R|45 26 7 25 N {80 12 39 W| 305 |356.8f 3.0 | 243 280 | 309 | 1145 | 1326 | 200 | -16.0 | -66.5 | -117.7| 512
R}45 26 7 25 N |80 12 39 W[ 30.5 {3568 3.0 | 243 28.0 | 309 | 1145 | 1326 | 214 | -103 | -651 | -112.0 | 46.9
R|46 26 14 59 N (80 7 28 W| 314 | 69 | 132 { 332 | 280 | 302 | 1273 | 1353 | 200 | -16.0 | -793 | -121.1 | 418
R|47 26 15 45 N |80 6 49 W| 318 | 78 | 143 | 342 | 280 | 30.1 | 128.0 | 1356 | 200 | -16.0 | -80.0 | -121.5| 415
R}47 26 15 45 N |80 6 49 W| 318 | 78 | 143 | 342 | 280 30.1 | 1280 | 13561 280 | -13.2 | -72.0 | -118.7 ) 46.7
R|48 26 16 48 N (80 6 4 Wi 319 | 88 [ 158 | 355 280 | 30.0 { 1289 ] 1359 ! 20.0 | -16.0 | -80.9 | -121.9 | 4l.1
R|438 26 16 48 N |80 6 4 W| 319 | 88 | 158 | 35.5 280 | 30.0 | 1289 | 1359 | 28.0 | -13.2 | -729 | -119.1 | 463
R{49 26 14 9 N |80 7 13 W1l 346 7.6 | 12.6 | 32.3 28.0 30.1 1269 | 135.1 | 200 -16.0 | -78.9 | -121.0 | 42.1
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Rec. Receive Site i | Path Loss Receive Signal ' Total
Site Coordinates AZ from Tx Dist to Tx EIRP Free Space’ Antenna Gain Level D/U
NO, NOl’th Latimde. WCSQ Longitude IID" "U" "DII "Ull "D" "U" IIDII ﬂU" "D" "Ull rlDIl IIU" Ratio
° ' " ° ! " (°) ) mi. mi. dBW | dBW dB dB iy dB dB dB dB dB
R|49 26 14 9 N |80 7 13 W| 34.6 7.6 | 12.6 32.3 28.0 30.1 126.9 | 135.1 214 -9.9 <775 | -1149 | 374
R|50 26 13 9 N {80 7 45 W| 356 68 | 11.3 31.1 28.0 30.2 126.0 | 134.8 20.0 «-16.0 | -78.0 | -120.6 | 42.6
R[50 26 13 9 N |80 7 45 Wi 356 6.8 11.3 31.1 28.0 30.2 126.0 | 134.8 314 -3.6 -66.6 | -1082 | 41.6
R|51 26 8 22 N |80 11 33 W| 358 |359.5| 4.6 254 28.0 30.8 118.1 | 133.0 20.0 -16.0 | -70.1 | -118.2 | 48.1
R|51 26 8 22 N |80 11 33 Wi 358 (3595 4.6 254 28.0 30.8 118.1 { 133.0 314 -5.6 -58.7 | -107.8 | 49.1
R|52 26 14 18 N {80 6 32 Wi 36.7 8.8 13.1 32.6 28.0 30.0 127.3 | 1352 | 20.0 -16.0 | -79.3 | -1212 | 41.9
R|52 26 14 18 N [80 6 32 Wi 36.7 8.8 13.1 326 28.0 30.0 127.3 ;| 135.2 314 -14.0 | -679 | -119.2 | 51.3
Ri53 26 14 11 N 180 6 38 Wi 367 86 | 129 32.4 28.0 30.0 127.1 | 1351 20.0 -16.0 | -79.1 | -121.1 | 420
R|53 26 14 11 N {80 6 38 Wl 36.7 86 | 129 | 324 28.0 30.0 127.1 | 135.1 21.4 9.9 -77.7 | ~-1150| 373 | *
R|54 26 1 47 N |80 8 34 wi 37.0 5.6 9.5 294 28.0 30.3 1245 | 1343 20.0 -160 | -76.5 | -1200 | 435 | *
R|54 26 11 47 N 180 8 34 w| 37.0 5.6 9.5 29.4 28,0 30.3 1245 | 1343 | 214 -10.3 | -75.1 | -1143 | 392 | *
R|55 26 9 31 N (80 10 26 Wi 373 2.0 6.3 26.7 28.0 30.6 1209 | 1334 | 20.0 -16.0 | -729 | -1188 | 459
R|56 |26 8 22 N |80 11 23 Wl 37.5 [359.9]| 4.7 254 28.0 30.8 1183 | 133.0 | 20.0 -16.0 | -70.3 | -1182 | 479
R|56 26 8 22 N (80 11 23 Wi 375 3599 4.7 254 28.0 30.8 1183 | 133.0 | 280 -14.0 | -62.3 | -116.2} 353.9
R{57 26 9 21 N |80 10 32 W 37.6 1.8 6.1 | 26.5 28.0 30.6 1206 | 1334 | 20.0 -160 | -72.6 | -118.7 ; 46.1
R|57 26 9 21 N |80 10 32 wW| 376 1.8 6.1 26.5 28.0 30.6 1206 | 1334 | 314 -10.6 | -61.2 | -113.3 | 52.1
R|58 26 12 5 N 180 8 1 Wi 384 66} 102 | 298 28.0 30.2 1250 | 1344 | 200 -160 | -77.0 | -1202 | 432 |*
R|58 26 12 5 N |80 3 1 w| 384 66 | 10.2 | 298 28.0 30.2 | 125.0 | 1344 | 314 -9.1 -65.6 | -113.3 | 47.7
R|59 26 11 41 N |80 8 17 Ww!| 38.8 6.2 9.6 204 28.0 30.2 1246 | 1343 20.0 -160 | -76.6 | -120.1 | 435 | *
R|59 26 11 41 N |80 8 17 W] 38.8 6.2 9.6 294 28.0 30.2 1246 | 1343 28.0 -140 | -68.6 | -118.1 | 49.5
R|60 26 6 10 N |80 13 13 Wl 39.0 [355.1 1.5 22.9 28.0 31.0 108.4 | 132.1 . 20.0 -16.0 | -604 | -117.2 ! 56.7
Ri60 26 6 10 N |80 13 13 Wil 390 3551 1.5 22.9 28.0 1.0 1084 | 1321 21.4 -126 | -59.0 | -113.83 | 54.7
R|61 26 10 35 N |80 9 9 W] 39.5 4.6 8.1 28.0 28.0 30.4 123.1 | 1338 | 200 | -16.0 | -75.1 | -119.5| 444 |*
R|62 26 7 37 N {80 11 43 Wi 414 |359.1 3.8 24.5 28.0 30.8 1164 | 132.7 | 200 -16.0 | -684 | -117.9 ] 49.5
Ri62 26 7 37 N |80 11 43 W| 414 [359.1] 3.8 24.5 28.0 30.8 1164 | 1327 | 28.0 -14.0 | -604 | -115.9| 55.5
Ri63 26 12 50 N |80 6 31 Wl 417 93 | 118 | 309 28.0 2%.9 1264 | 1347 | 20.0 -16.0 | ~784 | -120.8 | 425 |*
Ri63 26 12 50 N |80 6 31 W 41,7 93 | 11.8 | 309 28.0 299 1264 | 134.7 | 28.0 -14.0 | -70.4 | -118.8 | 48.5
Ri64 26 11 31 N [80 7 46 W 420 7.2 9.8 29.2 28.0 30.1 124.8 | 1342 | 20.0 -16.0 | -76.8 | -120.1] 434 [*
ITFS D/U Analysis
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Rec. Receive Site | i Path Loss Receive Signal " Total
Site Coordinates AZ from Tx Dist to Tx EIRP Free Space Antenna Gain Level DU
NO_ Noﬂh Latitude_ west Longitude DID" "U" llDll llU" "D" IIUII "D" "Ull II‘D" IQUH “D‘I “U" Ratio
° ' " ° ' " () ) mi. mi. dBW | dBW dB dB dB dB dB dB dB
R[114 |26 1 50 N j80 11 56 W{ 149.2 |358.0| 44 17.8 28.0 308 | 117.8 | 129.9 | 200 | -25.0 | -69.8 | -124.1 | 543
Ri115 |26 0 13 N |80 11 20 W[ 153.0 { 0.0 | 64 16.0 28.0 307 | 121.0 | 129.0 | 20.0 | -250 ] -73.0 | -1233 | 50.3
RI116 126 1 33 N |80 12 29 W| 1556 |356.2]| 4.1 17.9 28.0 309 | 117.2 | 130.0 | 200 | -250 | -69.2 | -124.0 | 54.8
Ri117 125 58 44 N |80 11 31 W] 159.9 135921 7.9 14.3 28.0 308 | 1228 | 128.0 | 20.0 [ -250 | -748 | -1222 | 474
R|117 |25 58 44 N |80 11 31 W| 1599 (3592 79 14.3 28.0 Jo.8 | 1228 | 128.0 | 279 -8.1 -66.9 | -105.3 | 384
RI118 |26 2 24 N [80 13 4 W[ 160.8 {354.5; 33 18.6 28.0 310 | 1154 | 1303 | 20.0 | -25.0 | -674 | -124.3 | 56.9
R|119 |25 58 40 N |80 11 51 W| 1624 [3578] 7.8 14.2 28.0 309 | 1228 | 1279 | 20.0 | -25.0 | -74.8 | -122,1 | 473
R]119 |25 58 40 N |80 11 51 Wi 1624 |357.8; 7.8 14.2 23.0 309 [ 1228 | 1279 | 279 -8.1 -66.9 | -1052 1 333
R|120 |26 0 41 N |80 12 52 W/ 165.7 |354.5| 5.3 16.6 28.0 31.0 | 1194 | 1293 | 200 | -250 | -714 | -1233 | 519
Ri121 |26 0 38 N 180 13 4 W, 168.0 /3538 5.3 16.5 28.0 310 | 1194 | 1293 | 200 | -25.0 | -714 [ -1233| 51.9
Ril12t 126 0 K1 N {80 13 4 W 168.0 1353.8] 5.3 16.5 28.0 31.0 [ 1194 ]| 1293 | 314 | -12.6 | -60.0 | -110.9| 509
R|122 |25 56 41 N |80 12 16 Wi 168.8 13554, 99 119 | 280 31.0 | 1248 ) 1264 | 200 | -250 | -76.8 | -120.5] 43.7
R|122 |25 56 41 N (80 12 16 W| 168.8 [ 3554 9.9 11.9 28.0 31.0 | 1248 | 1264 | 279 -8.1 -689 | -103.6 | 34.7
R{123 |26 4 22 N {80 13 59 Wi 170.2 {3525 0.9 20.9 28.0 31.0 | 1041 | 1313 | 20.0 | -25.0 | -56.1 | -1253 | 69.2
RI123 |26 4 22 N (80 13 59 W) 170.2 |352.5; 0.9 20.9 28.0 310 | 1041 { 1313 { 214 | -186 | -547 | -1189 | 642
Ri124 |26 0 6 N |80 13 19 W| 171.7 |352.6] 5.9 16.0 28.0 310 | 1203 [ 1290 { 20.0 | -250 | -723 | -1229| 507
R{125 |26 1 10 N (80 13 32 W| 1723 [352.4] 4.6 17.2 28.0 310 | 1182 | 1296 [ 20.0 | -250 | -70.2 | -123.6 | 53.4
R|126 |26 4 27 N |80 14 2 W| 172.7 |13524] 0.8 21.0 28.0 31.0 | 103.1 | 1314 | 20.0 | 250 | -55.1 | -1253 | 702
Ri126 |26 4 27 N {80 14 2 Wi 172.7 13524 0.8 210 280 310 | 1030 | 1314 | 214 | -186 | -53.7 | -1189 | 652
R|127 126 2 4 N |80 13 44 Wl 1734 35221 36 18.3 280 310 | 1160 ; 130.1 ; 200 | -250 | -68.0 | -124.1 | 56.1
R|128 |26 1 1 N |80 13 39 W[ 1740 13519] 4.8 17.1 28.0 31.1 [ 1185 | 1295 { 200 | -250 | -70.5 | -123.5| 530
R|128 126 1 1 N [80 13 39 W/ 174.0 [351.9] 4.8 17.1 28.0 311 118.5 | 129.5 | 280 | -11.0 | -62.5 | -109.5 | 470
R|129 |25 59 15 N |80 13 30 W| 1745 | 3514 6.8 15.0 230 311 | 121.6 | 1284 | 200 | -25.0 | -73.6 | -122.4 | 488
R|129  ]25 59 13 N |80 13 30 W] 174.5 [351.4| 6.8 15.0 28.0 311 ) 1216 | 1284 ;| 280 | -110 | -65.6 | -108.4 [ 42.8
R|130 |26 1 47 N {80 13 48 W} 1749 [351.8] 3.9 17.9 28.0 311 | 116.7 | 130.0 | 20.0 | -25.0 | -68.7 j -123.9 | 552
R|130 |26 i 47 N |80 13 48 Wi 1749 {351.8] 39 179 28.0 311 1167 | 1300 | 214 | -186 | -67.3 | -117.5 ] 502
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Rec. Receive Site | [ Path Loss Receive Signal [ Total -
Site Coordinates AZ from Tx Dist to Tx EIRP Free Space' Antenna Gain Level pILN
NO. Nortﬂ Latitude. WCSt LOn imde "D!l llUlI ﬂDll llUll IID" IIUII IID!I "UN IID" IIUII CID" "Ull Ratio
0 i L ° ' " ®) ®) mi. mi. dBW | dBW dB dB | dB dB dB dB dB

R{131 {25 58 44 N |80 13 32 W| 175.2 {3509 74 144 _28.0 311 122.3 | 128.1 | 20.0 -25.0 | -743 | -122.0 ] 477
R{131 |25 58 44 N |80 13 32 W| 1752 13509 7.4 14.4 28.0 31.1 1223 | 128.1 28.0 -11.0 | -66.3 | -108.0 | 41.7
R{132 |25 58 45 N |80 13 39 W{ 176.1 |350.5| 7.4 14.5 28.0 31.1 1223 | 128.1 | 20.0 =250 | -743 | -1220 [ 478
R|132 25 58 45 N |80 13 39 W| 176.1 |350.5| 7.4 14.5 28.0 311 122.3 128.1 28.0 -11.0 -66.3 | -108.0 ! 41.8
R|133 |26 1 3 N |80 14 1 Wi 178.5 {350.7| 4.7 17.2 28.0 31.1 1184 | 129.6 | 20.0 -25.0 | -704 | -1235| 53.1

_5_1}:_3_ 126 it 13 N8B0 14 1 Wi 178.5 |1350.7) 4.7 17.2 28.0 31.1 1184 | 129.6 214 -18.6 -69.0 lfﬂll 481 |
R{134 25 59 5 N |80 14 25 w! 1824 | 347.7| 7.0 15.0 28,0 121.8 | 1284 20.0 -25.0 -73.8 | -122.3 43.5
R|134 125 59 5 N |80 14 25 W| 1824 [347.7] 7.0 15.0 28.0 121.8 | 1284 | 314 -126 | -624 | -1099 1| 475
R{135 125 58 31 N {80 14 38 W| 183.9 [3463]| 7.6 14.4 28.0 312 | 1226 ; 128.1 | 200 | -25.0 | -746 | -1219 | 47.3
R|135 |25 58 31 N |80 14 38 W| 183.9 | 3463 7.6 14.4 28.0 312 | 1226 | 1281 | 314 | -126 | -63.2 | -109.5 | 463
R|136 125 58 31 N (80 15 14 W[ 188.5 |3439] 7.7 14.6 28.0 312 | 1226 | 1282 | 20.0 | -25.0 | -746 | -1219 ] 473
R[136 25 58 31 N |80 15 14 W|! 188.5 13439 7.7 14.6 28.0 31.2 122.6 128_.2 28.0 -11.0 -66.6 | -107.9 | 41.3
R|137 26 4 32 N |80 14 15 W| 189.6 |351.8| 0.7 21.1 28.0 . 102.0 | 131.4 20.0 -25.0 -54.0 | -125.3 71.3
R{137 |26 4 32 N |80 14 15 wW| 189.6 |351.8] 0.7 21.1 28.0 102.0 | 1314 | 214 | -186 | -52.6 | -118.9| 66.3
RI138 |25 58 31 N 180 15 41 Wi 1919 {3422] 7.8 14.7 28.0 312 ) 1227 ] 1283 ] 20,0 | -25.0 | -74.7 | -122.0| 473
R|138 |25 58 k)| N (80 15 41 Wl 1919 |3422] 7.8 14,7 28.0 312 | 1227 1 1283 | 314 | -11.6 | -63.3 | -108.6 | 453
Rj139 26 0 32 N (80 15 52 W| 1986 |344.0] 356 17.0 28.0 31.2 119.9 | 129.5 20.0 -24.2 -71.9 | -122.5 506
R|139 26 0 32 N {80 15 52 W| 198.6 | 344.0f 5.6 17.0 28.0 31.2 119.9 | 129,5 214 -18.6 -70.5 | -116.9 | 464
Ri{140 25 59 13 N (80 16 28 W] 199.5 [3403]| 7.2 15.7 28.0 31.3 122,1 | 1288 | 200 | -235 | -74.1 | -121.1 | 470
R|140 25 59 13 N 180 16 28 Wi 1995 |340.3; 7.2 15.7 28.0 313 122.1 128.8 314 -10.6 -62.7 i -108.2 | 455
Ri141 26 4 22 N 180 14 27 Wl 2000 |351.2] 1.0 21.0 28.0 31.1 104.5 | 131.3 20.0 -25.0 -56.5 | -125.3 68.7 ‘
R|142 |26 1 43 N |80 15 43 W| 2025 |345.6| 4.3 18.3 28.0 31.2 117.5 | 130.1 20.0 -23.9 -69.5 | -122.9| 533
R|142 (26 1 43 N [80 15 43 W] 2025 |3456]| 4.3 18.3 28.0 312 | 1175 | 130.1 | 280 | -11.0 { -61.5 | -109.9| 484
R(143 126 0 5 N |80 18 13 W{ 2159 |335.8f{ 7.2 17.3 28.0 313 ) 1220 § 1297 200 | -20.6 | -74.0 | -119.0 | 45.0
Ri143 |26 0 5 N |80 18 13 Wl 2159 {3358 7.2 17.3 28.0 31.3 1220 | 1297 | 314 | -10.6 | -62.6 | -109.0 | 46.4
R{144 |26 2 42 N |80 16 25 Wi 2199 (3444 3.7 19.5 28.0 312 | 1162 | 130.7 | 200 | -21.3 | -68.2 | -120.8 | 526
Ri144 |26 2 42 N [80 16 25 W| 219.9 |3444| 317 19.5 28.0 312 | 11621 130.7 | 214 | -18.6 | -66.8 | -118.1 | 513
Ril45 |26 3 3 N |80 16 7 W| 2203 [345.6] 3.2 19.9 28.0 312 | 1149 ] 1309 | 200 | -21.5 | -66.9 | -121.1 | 54.2
ITFS D/U Analysis
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Rec. Receive Site | | Path Loss Receive Signal Total
Site Coordinates AZ from Tx Dist to Tx EIRP Free Space Antenna Gain Level WU
No. North Latitude. West Longitude D" "o " "D N D" "U" D" "u* “D* " Ratio
° ' " ° ' " (®) (°) mi, mi. dBW | dBW dB dB dB dB dB dB dB

Ri146 |26 0 51 N |80 18 17 W{ 220.9 {336.7| 6.5 18.2 28.0 313 | 121.2 ( 1301 | 200 | -20.1 | -73.2 | -118.9 | 45.7
R{146 |26 0 51 N 180 18 17 W| 220.9 [336.7] 6.5 18.2 28.0 313 [ 1212 1 1301 | 314 | -106 | -61.8 | -1094 | 476
R[147 |26 1 28 N |80 13 20 Wl 225.7 13374 6.1 18.8 280 313 | 1206 | 1364 | 20,0 | -196 | -72.6 | -118.7 | 46.1
R|147 |26 1 28 N |80 18 20 W[ 225.7 |3374| 6.1 18.8 28.0 313 120.6 | 130.4 214 -18.6 -71.2 | -117.7 | 46.6
R|148 |26 0 45 N |80 19 18 W| 226.5 |333.6]| 7.4 18.5 28.0 31.3 1222 | 1303 | 200 | -19.0 | -74.2 | -118.0 | 43.8
R[148 (26 [0 |45 | N[80 |19 |18 |W| 2265 [333.6] 74 | 185 | 280 |"313 | 1222 | 130.3 | 280 | -i40 | 662 | -1130 467
R(149 26 1 47 N {80 18 20 W 2283 [337.8] S.8 19.2 28.0 31.3 1202 | 1306 | 20,0 | -193 | -72.2 | -118.5 ] 464
R|149 |26 1 47 N (80 18 20 W 2283 {3378! 58 19.2 28.0 313 120.2 | 130.6 23.0 -14.0 -64.2 | -113.3 49.1
R[150 |26 3 26 N {80 16 26 W| 230.3 (3450} 3.1 20.4 28.0 312 | 1147 { 13111 200 | -200 | -66.7 | -1198 | 53.1
R{151 |26 k] 21 N |80 18 11 W] 243.7 | 340.1| 4.7 20.8 28.0 313 | 1183 | 1313 | 200 | -16.0 | -703 | -116.0 | 45.7
R|151 |26 3 21 N |80 18 11 Wi 243.7 |340.1] 4.7 20.8 28.0 313 | 1183 | 1313 | 214 | -18.6 | -689 | -1186} 49.7
RiI52 |26 4 30 N |80 16 7 W1 250.0 |346.7] 2.2 21.5 28.0 31.2 | 1117 | 1315 | 200 | -16.0 | -63.7 | -1164 | 352.7
R{152 |26 4 30 N {80 16 7 W[ 250.0 }346.7| 2.2 21.5 28.0 31.2 111.7 | 1315 314 -10.6 -52.3 | -111.0 | 58.7
R|153 |26 2 43 N |80 21 41 W| 250.3 {3304} 83 21.7 28.0 31.2 { 1233 | 1316 | 200 | -16.0 | -75.3 | -116.4 | 41.1
R|153 |26 2 43 N |80 21 41 Wi 2503 {3304 83 21.7 28.0 312 | 1233 | 1316 ) 314 | -106 | -63.9 | -111.0 | 47.1
Ri154 |26 5 45 N |80 22 21 W[ 274.6 [333.0{ 8.5 25,1 280 1 313 | 1235 | 1329 | 200 | -16.0 | -75.5 | -117.6 | 42.1
R|154 [26 ] 45 N {80 22 21 W| 274.6 [333.0] 85 25.1 28.0 313 | 1235 ) 1329 | 28.0 | -14.0 | -67.5 | -115.6 | 48.1
Ri155 126 6 16 N |80 23 29 W| 277.6 {331.3]| 9.7 26.1 28.0 313 | 1247 | 1332 | 200 | -16.0 | -76.7 | -118.0| 413
R|155 26 6 16 N |80 23 29 Wi 2776 [33L3] 9.7 26.1 28.0 313 | 1247 ] 1332 | 280 | -140 | -68.7 | -1160 | 47.3
_RJI56 |26 6 11 N |80 2] 49 W| 278.5 [334.6| 8.0 25.3> 28.0 313 123.0 | 1330 20.0 -16,0 | -75.0 | -117.7 | 42.7
R{157 |26 6 54 N |80 23 31 Wi 281.7 [332.0] 99 26.8 28.0 313 | 1248 | 1335 | 20.0 | -16.0 | -76.8 { -118.2 | 414
R{157 (26 6 54 N 180 23 31 w! 281.7 {33201 99 26.8 23.0 313 1248 | 1335 314 -106 | -654 | -1128 | 474
R{I158 {26 6 17 N |80 19 45 W 282.7 [339.2] 5.9 24.5 28.0 313 [ 1204 { 1327 | 200 | -160 | -724 | -1174 ] 450
R|158 |26 6 17 N (|80 19 45 Wi 282.7 {3392 5.9 24.5 28.0 313 | 1204 | 1327 | 214 | -141 | -71.0 | -1155] 445
Ri159 |26 6 17 N |80 19 32 W| 283.2 |339.7| 5.7 24.5 28.0 313 | 120.1 | 1327 | 200 | -16.0 | -72.1 | -1174 | 453
RI159 |26 6 17 N {80 19 32 W| 283.2 |3397| 5.7 24.5 28.0 313 | 1201 | 1327 | 214 | -152 | -70.7 | -116.6 | 45.9
RI160 |26 7 54 N |80 19 9 Wi 3014 [341.9] 6.1 26.1 28.0 313 | 1206 | 133.2 | 200 | -16.0 | -726 | -118.0 | 454
RI160 (26 7 54 N |80 19 4 W] 301.4 )3419] 6.1 26.1 28.0 313 | 1206 | 133.2 | 28.0 | -140 | -64.6 | -116.0 ] 514
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Rec Receive Site | Path Loss Receive Signal Total
Site Coordinates AZ from Tx Dist to Tx EIRP Free Space Antenna Gain Level DY
No. North Latitude. West Lﬂﬁitude D" " | D" "ur D" " D" " "D" "u* D" "U” Ratio
° ! ! o ! " ) (&) mi. mi. dBW | dBW dB dB dB dB dB dB dB
Ril61 26 7 47 N |80 17 1 W| 315.5 |[346.6] 4.2 254 28.0 31.2 117.5 | 133.0 | 20.0 =160 | -69.5 | -117.8 | 484
R{161 26 7 47 N {80 17 1 Wi 315.5 {3466 42 25.4 28.0 31.2 117.5 | 1330 | 314 -5.2 -58.1 | -107.0 ] 49.0
"R[162 126 ' E N |80 17 12 W/ 324.8 [3469] 5.5 | 268 | 28.0 | 312 | 1197 | 1335 | 200 | -160 | -71.7 | -1183 | 466 |
R[163 26 10 18 N |80 17 44 Wi 327.9 | 346.5( 7.0 28.3 28.0 31.2 121.8 | 1339 | 200 -16.0 | -73.8 | -118.8 | 45.0
Ri163 26 10 18 N {80 17 44 Wi 3279 (3465 7.0 28.3 23.0 31.2 121.8 | 133.9 28.0 -11.0 | -65.8 | -113.8 | 48.0
R|{164 |26 10 3 N {80 17 2 W/ 3320 | 3478 6.4 279 28.0 31.1 121.0 | 1338 | 20.0 -16,0 § -73.0 { -1187 | 457
R|164 26 10 3 N {80 17 2 W| 332.0 {3478 64 279 28.0 311 121.0 | 133.8 28.0 -10.0 | -65.0 | -112.7 | 477
R|165 26 9 3 N |80 16 15 Wi 3340 |349.0) 5.0 26.6 28.0 31.1 118.9 | 133.4 20.0 -13.3 | -709 | -1155 ] 447
Rlle6 |26 9 4 N |80 16 9 Wi 335.2 |349.21 5.0 26.6 28.0 31.1 1188 | 1334 % 200 =133 | -70.8 | -1155 | 44.7
R|166 |26 9 4 N |8C 16 9 W\ 335.2 {349.2] 5.0 26.6 28.0 31.1 118.8 | 1334 | 214 -8.6 694 | -1109 | 415
R|167 26 11 11 N 180 16 20 W| 3419 | 3497 7.3 29.0 28.0 31.1 122.2 | 1342 | 20.0 -2.6 742 [ -1057 | 315
R|167 26 11 11 N |80 16 20 Wi 3419 |349.7| 7.3 29.0 28.0 31.1 1222 | 1342 28.0 -5.0 -66.2 | -108.1 | 419
R|168 26 11 7 N |80 16 9 W| 343.1 |350.1| 7.2 28.9 28.0 311 122.0 | 134.1 20.0 -1.8 -74.0 | -104.83 | 30.8
R{169 26 15 35 N |80 17 26 W| 3442 {3494| 12.5 34.2 28.0 31.1 126.8 | 135.6 20.0 -1.0 -78.8 | -105.5 | 26.7
R|169 26 15 35 N |80 17 26 W 3442 | 3494 12.5 342 28.0 31.1 126.8 | 135.6 279 -2.1 -70.9 | -106.6 | 35.7
Ri170 26 13 57 N {80 16 48 W| 344.8 {3499 10.5 323 28.0 31.1 125.3 135.1 20.0 -1.0 7713 | <105.0 | 27.7
R|170 26 13 57 N |80 16 48 W[ 344.8 (3499 10.5 323 28.0 31.1 128.3 | 1351 28.0 5.0 693 | -109.0) 397
R{17] 26 16 23 N {80 17 27 W/ 345.2 | 349.6| 134 35.1 28.0 31.1 127.4 | 1358 20.0 -0.5 =794 | -105.2 | 258
R|172 26 16 35 N |80 17 29 W| 3453 [ 3496 13.6 354 28,0 31.1 127.6 | 1359 | 20.0 -0.5 -79.6 | -105.3 | 257
R|[173 26 10 36 N [80 15 26 W] 3479 | 351.4| 64 28.2 28.0 121.0 | 133.9 | 20.0 -0.1 -73.0 | -103.0| 299
R[173 26 10 36 N |80 15 26 W| 347.9 | 3514 64 28.2 28.0 121.0 | 1339 28.0 -5.0 -650 | -1079 | 4238
R{174 26 13 55 N |80 16 11 W[ 348.1 | 351.0{ 103 321 28.0 31.1 125.2 | 135.0 20.0 0.0 -772 | -104.0 | 26.8
R}I174 26 13 55 N 180 16 11 Wi 348.1 |351.0] 10.3 32.1 28.0 31.1 125.2 | 1350 | 214 -8.6 -75.8 | 1126} 368
R|175 26 8 25 N |80 14 41 W! 3514 {35220 3.8 256 28.0 31.0 116.5 | 133.1 20.0 0.0 -68.5 ) <1020} 335
R|175 26 8 25 N [80 14 41 W| 3514 [352.2] 3.8 25.6 28.0 31.0 116.5 | 133.1 21.4 -8.6 -67.1 | -110.6 | 43.5
R|176 26 17 10 N |80 15 53 W/| 352.6 | 3524 13.9 35.8 28.0 31.0 127.8 | 136.0 | 20.0 0.0 -79.8 | -104.9 | 251
R|[176 26 17 10 N |80 15 53 W 352.6 |3524| 139 | 358 28.0 31.0 127.8 | 136.0 | 314 -3.6 -68.4 | -108.5 | 40.1
iTFS D/U Analysis
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Rec. Receive Site ] | Path Loss Receive Signal Total
~ Site Coordinates AZ from Tx Dist to Tx EIRP Free Space Antenna Gain Level D/
NO. Norih Latimde. west LOnEitude "D" "U" "D" "U’l "D” "U" "D" IIU" "D" "U" "Dll "U" Ratio
c ' 7 : ' . () [ ()| mi | mi | dBW | dBW | dB | dB | @B | @ | a8 o T35
Ri177 |26 17 50 N {80 15 54 Wi 3529 [3526| 14.7 36.5 28.0 31.0 128.2 | 136.2 20.0 0.0 -80.2 | -105.1 | 249
R{177 126 17 50 N (80 15 54 W( 352.9 (3526 14.7 36.5 28.0 31.0 1282 | 136.2 28.0 -5.0 -722 | -110.1 | 379
Ri178 126 18 18 N |80 15 58 W] 3529 [3526] 152 3l7.l 28.0 31.0 1286 | 136.3 | 20.0 0.0 -80.6 | -105.2 | 24.7
Ri178 |26 18 18 N |80 15 58 W] 3529 [352.6] 152 37.1 28.0 31.0 128.6 | 136.3 28.0 -5.0 =726 | -110.2 | 377
RI179 |26 12 58 N |80 15 13 W| 352.9 (3525 9.1 30.9 28.0 31.0 1240 | 1347 | 20.0 0.0 -76.0 1| -103.7 | 276
R{180 {26 14 39 N |80 15 25 Wi 353.1 |3526] 11.0 32.8 28.0 31.0 125.7 | 1352 | 200 0.0 -77.7 | -1042 | 26.5
Ri180 |26 14 39 N (80 15 25 W] 353.1 |3526] 11.0 32.8 28.0 31.0 125.7 | 1352 | 214 -8.6 -76.3 | -112.8] 36.5
R{181 |26 8 4 N [80 14 24 W[ 3553 [352.8] 34 25.2 28.0 310 1154 | 1329 | 20.0 0.0 674 | -101.9 | 344
R|181 |26 8 4 N (80 14 24 Wi 3553 [352.8] 34 252 28.0 31.0 1154 | 1329 | 280 -5.0 -59.4 | -1069 | 47.4
R|182 |26 8 41 N |80 14 27 Wi 3554 [3529]| 4.1 25.9 28.0 31.0 117.1 | 1332 | 20.0 0.0 -69.1 | -102.1 | 33.0
Rj183 26 9 9 N |80 14 25 W\ 3564 [353.1| 4.6 26.4 28.0 31.0 118.2 | 1333 20.0 -0.1 =702 1 -102.4 | 323
Ri184 |26 8 10 N |80 14 19 W 356.9 353.0| 35 25.3 28.0 31.0 115.7 | 133.0 20.0 -0.1 -67.7 { -102.0 | 343
" R[185 26 14 51 N |80 14 41 W 357.1 |354.0( 112 33.0 280 31.0 125.9 | 1353 20.0 -0.1 -77.9 | -1043 | 26.5
R|185 126 14 51 N 80 14 41 W/ 357.1 |354.0] 112 33.0 28.0 31.0 1259 | 1353 1 279 -2.1 -70.0 | -106.3 | 364
R|186 |26 16 5 N (80 14 27 W/ 358.5 | 354.6| 12.6 344 28.0 31.0 126.9 | 135.6 | 20.0 -0.1 -78.9 | -104.7 | 25.8
RII86 |26 16 5 N (80 14 27 W| 358.5 [354.6] 12.6 344 28.0 31.0 1269 | 1356 | 314 -3.6 ~-67.5 | -108.2 | 407
- R{187 |26 12 28 N (30 14 20 Wi 358.6 {354.1| 8.4 30.2 28.0 31.0 123.4 | 1345.| 20.0 -0.5 -754 | -104.0 | 28.6
RI187 |26 12 28 N |80 14 20 W| 358.6 |354.1| 84 30.2 28.0 310 123.4 | 1345 | 214 -8.6 -74.0 | -112.1 | 38.1
R[{188 |26 14 10 N |80 14 21 W] 358.8 | 35441 104 | 322 28.0 31.0 125.2 | 1350 | 20.0 -0.5 -77.2 | -1046 | 273
R[189 |26 17 59 N |80 14 14 W 359.6 |3553} 14.8 36.5 28.0 31.0 128.3 | 136.2 | 20.0 -0.5 -80.3 | -105.7 | 254
Ri189 |26 17 59 N [80 14 14 W] 359.6 [355.3] 14.8 36.5 28.0 31.0 128.3 | 1362 | 28.0 -5.0 =723 | -110.2 ] 37.9
Ri190 |26 7 16 N (80 9 35 W| 62,6 4.3 53 24.1 28.0 304 1194 | 1326 | 20.0 -16.0 | -71.4 | -118.2 | 46.8
RI190 [26 7 16 N (80 9 35 W 62.6 4.3 5.3 24.1 28.0 304 1194 | 1326 ; 279 -7.1 -63.5 | -109.3 | 45.8
RI191 |26 16 15 N |80 17 41 Wi 344.0 13492 133 35.0 28.0 31.1 1274 | 1358 | 200 -1.0 -794 | -105.7 | 263
RI192 |26 1 39 N |80 23 29 W] 2474 1324.5| 10.5 21.6 28.0 31.2 1253 | 131.6 | 20.0 -16.0 | 773 | -116.4 | 39.1
Ri{193 126 6 11 N |80 17 4 W] 2914 |345.4| 33 23.6 28.0 31.2 115.1 | 1324 | 20.0 -16.0 | -67.1 | -117.2 500 |
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Rec. Receive Site I i | Path Loss Receive Signal ' Total
Site ‘ Coordinates AZ from Tx Dist to Tx EIRP Free Space Antenna Gain Level D/U
NO. Nonh Latitudc west Longimde an NU" IID" IIUII "Dll ) IlUll nDn nUll IIDII IIU!I !lDll IIUII Ratio
° ' " ° ! " ) ) mi. mi. dBW | dBW dB dB dB dB dB dB dB
194 |26 1 13 N {80 24 26 W| 247.0 {321.6] 11.6 21.8 28.0 31.1 126.2 | 131.7 | 20.0 -16.0 | -78.2 | -116.5| 384 |*
194 )26 1 13 N |80 24 26 W! 247.0 [321.6| 11.6 21.8 28.0 31.1 126.2 | 131.7 | 28.0 -140 | -70.2 | -114.5 | 444 | *
195 |26 7 37 N |80 23 58 Wi 285.6 1331.9] 10.5 27.7 28.0 313 1254 | 133.8 | 20.0 -160 | -774 | -118.5 | 41.1 [*
195 126 7 37 N [80 23 58 W| 285.6 |1331.9] 10.5 27.7 28.0 31.3 1254 | 133.8 | 28.0 -140 | -694 | -116.5| 47.1
196 |26 18 39 N [80 11 53 Wi 85 [359.1] 157 37.2 28.0 30.8 128.8 | 1363 20.0 -5.0 -80.8 | -110.5 | 29.7 | *
197 (26 1 7 N |80 20 55 Wi 236.5 |329.8| 8.4 19.7 28.0 31.2 1234 | 1308 | 20.0 160 | -754 | -1156 | 40.2 | *
198 |26 17 46 N |80 16 53 W| 348.9 | 351.0) 14.8 36.6 28.0 31.1 128.3 | 136.2 | 20.0 0.0 -80.3 | -105.1 ] 248 |*
199 26 1 18 N |80 19 17 Wi 230.2 [ 334.5| 6.9 19.1 28.0 313 121.7 | 130.5 | 200 -18.6 | -73.7 | -117.8 | 441 | *
200 |26 9 53 N (80 15 15 W[ 348.0 | 351.5| 5.6 274 28.0 31.1 1198 | 1336 | 200 -0.1 -71.8 | -102.7 ] 309 |*
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